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Abstract: China is facing an important period of rural governance innovation and restructuring of
territorial spatial patterns. This paper selects catchments as the most closely related spatial units for
rural industrial development and rural settlement activities, profoundly revealing the characteristics
of transformational development and spatial governance in mountainous areas. To date, extensive
literature in this area has produced a broad multidisciplinary consensus on catchment water and
soil conservation and rural industry development; however, the interactive mechanism of ecological,
social, and economic networks, and the characteristics behind small catchments which benefit from
spatial governance, have never been analyzed and are relatively new to the sphere of rural governance.
Our research argues the relative importance of multi-scale catchment units compared with traditional
administrative village units in enhancing the organizational benefits of rural revitalization in terms
of workforce, resources, and capital, using the case study of a catchment in the Wuling mountainous
area. Our study presents a framework to explore the multi-dimensional governance experience of a
small catchment in the Wuling mountainous area and proposes to integrate the resource endowment
advantages of small catchments into rural industries development and transform the economic
and social benefits contained in the ecological environment into multi-scale spatial benefits among
farmers, villages, and the regional rural area. However, not all cases provide positive evidence. The
overall development of a catchment is confronted with complex constraints, which are mainly related
to the development stage and local historical and geographical factors. Furthermore, affected by
the top-down “project-system” in the “poverty era”, the logic of “betting on the strong” and the
single-centered logic of resource allocation at the grassroots level exacerbated the fragmentation of
the mountainous area. Generally speaking, the catchment perspective promotes regional linkage
development and multi-center governance modes and triggers multidisciplinary theoretical thinking
to some extent. The catchment’s overall development helps play to the comparative advantage of
mountainous areas and promotes endogenous sustainable development to a certain degree. However,
the promotion of catchment governance in poverty-stricken mountainous areas is faced with a lack
of financial foundation and needs support in order to break through the national system and local
social constraints.
Keywords: China; spatial governance; small catchment; Wuling mountain area
1. Introduction
The difficult progress of mountainous development is universally recognized as
largely arising from natural limitations, economic bottlenecks, and social, local, and po-
litical constraints [1]. The core challenge is dealing with the disagreement of various
conceptual dimensions under a controversial management system and promoting gover-
nance as the coupling unit of a decision design and the implementing space unit [2]; the
term “controversial management system” mainly refers to the contradiction between the
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top-down administrative unit and the overall development of the ecological resources of
the mountain area. In Global South countries, policies for rural areas aim to contribute
to recognizing and making use of strengths and opportunities [3]. Scholars and policy-
makers proposed developing a strategic framework for mountainous areas, considering
the importance of mountain farming, the high levels of biodiversity, and the scattered
and low density populations in these areas. These frameworks should be more flexible in
multi-level governance arrangements [4]. Governance always takes place in a particular
time and space, and the spatial scope and scale determine the difficulty and complexity of
governance issues and governance relationships, thus affecting the method and effect of
governance [5]. Governance constraints are the main reason for the slow development of
mountain areas, especially in developing countries and impoverished areas [6]. China is a
mountainous country, with mountainous areas taking up two-thirds of the total national
area [7]. A catchment, as a composite unit with the main elements of ecology, society, and
economy, is equipped with an innovative approach to land management, public service
provision, and local governance organization units for mountainous development in an
innovative and sustainable way [8,9]. While a complex web of overlapping political juris-
dictions is present in catchment land and water management, most decision-making occurs
at the local level of township, city, or village. These local decision-making bodies typically
lack the information and jurisdictional authority to influence upstream and downstream
events [10]. Small catchments are the most closely related regional living units between
humans and the environment in mountainous areas. They have multi-scale and natural
randomness characteristics, reflecting the comprehensive relationship between mountain
natural geography, local society, and spatial governance. Focusing on a small catchment
area as the research object helps to understand the driving force behind the development
of a complex environment in mountainous areas and formulate effective strategies for rural
industry prosperity and ecological livability.
Under the top-down governance framework of the Chinese government, traditional
rural spatial governance research is mostly focused on the construction of rural settlements
under administrative units and has a weak understanding of the ecological, social, and
economic logic behind the rural settlement system. Since the late twentieth century, rural
China has experienced a rapid and far-reaching reshaping of social and economic struc-
tures. These processes present a number of challenges to the rural areas which have been
confronted with territorial spatial pattern restructuring, including changes in demographic
structures, employment opportunities, community organization, lifestyles and standards of
living, accessibility, and rural culture as well as the restructuring of rural industries [11–13].
There are fundamental and significant spatial variations in the experience and impact of
these changes in rural China, especially for mountainous areas [14]. Existing studies have
pointed out that understanding the social, economic, and political landscape involved
in small catchments is essential for understanding the ecological environment and so-
cioeconomic changes in rural areas and promoting local policy design and management
decisions [15].
Thoroughly revealing the mechanism of interaction between the industrial layout of
small catchments and rural settlements in mountainous areas is a problem that needs to
be solved urgently. The subject of human settlement environment science is important in
China for the implementation of rural revitalization strategy. The objective of this paper
is to address: (1) Why analysis of the discourse system of spatial rural governance in
mountainous areas is important, from the perspective of a small catchment. (2) What are
the practical dilemmas of spatial governance in a catchment facing rural transformation
and development? (3) How do resource endowments and the environmental characteristics
of the catchment affect rural revitalization and generate spatial governance benefits, and
what are these benefits?
This paper selects the Changyang Tujia Autonomous County in the Wuling mountain
area of western Hubei as the sample area, analyzes the practical difficulties faced by
promoting the spatial governance of a small catchment in a rural mountainous area, and
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reveals the ecological, social, and governance logic behind the governance constraints.
Combined with the investigation and demonstration of typical cases in the sample area,
this paper summarizes the local experience from the three aspects of resource endowment
structure, vertical spatial productivity, and multi-center governance structure, and explores
the benefits of small catchments for sustainable spatial governance according to local
conditions.
2. Materials and Methods
2.1. Context of Catchment in Mountainous China
A catchment is an ecological, social, and cultural systemic “structure” that is gradually
formed in the process of rural spatial production based on hydrological natural ecological
entities. As a typical economic geographical unit of mountainous areas, the coupling
relationship between mountain element layout and spatial structure, with catchment as the
carrier, is of great significance to the transformation of mountain industry development [16],
which provides material carriers for the protection of mountain ecological and cultural
resources [17]. Small catchments are typical rural human ecological units in mountainous
areas, and a complex system is formed by the interaction of “ecological units” and “set-
tlement units” [18], reflecting the comprehensive relationship among regional ecological
environment, social resource conditions, and economic system structure (Figure 1). It has
the characteristics of multi-scale and natural randomness, reflecting the unification process
of mountainous land, space, scale, structure, function, and elements [19]. As a composite
management unit of the mountainous area, small catchments are often divided by different
administrative regions or ownership boundaries. Thus, transboundary is the essence of
catchment governance [20].
From the perspective of catchment ecosystems, different natural village ecosystems
serve as the unified features of subsystems, coordinating with each other according to dif-
ferences in population, land terrain, and other resource endowments within the catchment,
and mutually restrict and complement each other, forming a symbiotic relationship. This
symbiotic relationship is manifested as the interests of horizontal village development
which are closely related, and vertical spatial resources interact and complement each
other within the catchment. For example, the vertical “Eco-economic system under three-
dimensional climate” resource system of the catchment provides support for optimizing
the industrial spatial layout system [21]. The advantages of the horizontal “catchment
economy” in mountainous areas are conducive to linking isolated geographical units to
form rural industrial belts, promoting a flow combination of industrial factors, and driving
regional economic development [22]. Meanwhile, understanding the rural ecosystems
in different geomorphological areas has great practical significance for improving rural
ecological environment, increasing land productivity, and formulating scientific rural
development [23].
Land “fragmentation” in mountainous areas is particularly prominent; it is necessary
to reform and adjust the governance structure and find the root cause through ecological
problems to achieve holistic governance. The publicity of the catchment’s ecological en-
vironment has led the local government to take the leading position in establishing and
improving the legal responsibility mechanism of rural environmental supervision [24]. Due
to differences in geographical conditions, resource endowment, and governance capacity,
small catchment development is mutually coordinated and restricted, forming an interde-
pendent symbiotic relationship. Promoting the spatial governance of a small catchment can
promote the coupling of social–economic systems and natural ecosystems on the basis of
ecological protection, and enhance the overall “social and economic” benefits [25]. Relevant
studies have proved that in areas with less land and more people, a relatively equal distri-
bution of land rights is conducive to improving the efficiency of agricultural management
and alleviating poverty [26]. In addition, some of the literature in turn indicates that
exploring the development law of different habitat ecological units in mountainous areas
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and grasping the overall effect of resources in mountainous areas can help overcome the
“crowding out” effect of economy-oriented development on vulnerable groups [27].
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2.2. Research Area
The Wuling Mount in Area (WMA) is the largest inhabited trans-provincial area
of et nic minorities in China, which comprises an im rtant ecological b rri r in the
middle reaches of the Yangtze River and a core hinterland for promoting ethnic rural
revitalization [28,29]. It is also where many important regional rivers begin, alo with
their mai streams and tributaries [30]. The WMA of western Hubei is the source and
flowing place of the Qingjiang River, a tributary of the Yangtze River (Figure 2). The region
covers an area of 29,900 square kilometers, including ten ethnic counties (cities), with a
total population of 4.847 million, which is mainly distributed in more than 680 small rural
catchments areas of different scales (Figure 3). Small catchments are the basic units of
mountainous industrial development and rural settlement activities, and shoulder the dual
tasks of regional ecological protection and rural revitalization in the WMA.
We chose Changyang Tujia Autonomous County (CTAC), which is located in the north-
east of the WMA, in the middle and lower reaches of the Qingjiang river. CTAC covers an
area of 3430 square kilometers including 154 administrative villages, which are distributed
separately in eleven townships. CTAC is one of the national-level poverty-stricken counties
and also the model county for all-for-one tourism of Hubei Province (CTAC was removed
from the poverty list in April 2020). By the end of 2019, the total population of CTAC
was 385,900 people, with 967 villages and 152.8 thousand households; there were still
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81,184 poor people in Changyang County [31]. The selected cases are situated in a forked
tributary extending in the middle and lower reaches of Qingjiang river, a tributary of the
Yangtze River. In the WMA, the fragmentation of the industrial layout and the organization
of human settlements have aggravated the organizational dilemma of manpower, resources,
and capital in the revitalization of rural industries [32,33], resulting in damage to the rural
regional functional system and environment. This destruction has seriously affected the
ecological security pattern of mountainous areas and the comprehensive benefits of rural
industrial revitalization.
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2.3. Date and Method
The evidence in this paper is derived from fieldwork conducted during the pro-poor
tourism pilot project of Hubei province which lasted for three years, from January 2015 to
December 2018. Before we selected the 15 typical catchment cases as the focus of our atten-
tion from 85 catchments across the county (see Figure 3), we finished the multi-geographic
spatial survey of CTAC (Table 1). Firstly, we analyzed and clarified the significance of
spatial governance in a small catchment of the county. Secondly, the local governments
agreed to promote the overall development of the small catchment area, as the current
problems of single-center governance in mountainous rural areas are bottlenecks that need
to be overcome, especially when facing “all-for-one” tourism (“all-for-one tourism” is a
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Chinese term, as a new development strategy put forward by the Chinese government in
2018, which calls for promoting the development of tourism regionally, tourism supply
quality, tourism management standardization, and tourism benefit maximization. See
more from: http://english.www.gov.cn/statecouncil/ministries/202012/20/content_WS5
fdf084fc6d0f725769422f3.html) development and the implementation of rural revitaliza-
tion strategy. Lastly, the selected typical samples had to reflect the characteristics of the
ecological space of rural settlements in the county and the core issues facing catchment
governance. The contiguous development of small catchments along the front line involves
multi-level spatial governance issues such as a tourism-oriented development layout and
settlement relocation; ecological environment protection and agricultural industry devel-
opment; anti-fragmentation governance and rural public goods supply. It faces the dual
problems of resource development and ecological governance. We conducted field surveys
in the process of compiling the pro-poor tourism development plansof in the two small
catchment of CTAC—Yantouxi(YTX) and Moshi(MS). During the following years, with the
promulgation of the plan and the implementation of the project, we also launched three
follow-up investigations, focusing on the improvement of the rural settlement environment,
the implementation of rural industrial projects, and public participation in public affairs,
etc. Since the compilation process of rural planning is responsible for coordinating and
implementing the relevant work of the administrative departments at all levels, our field
surveys have not only been obtained by the county people’s government, but also have
been supported by the county’s land and resource, hydrological, finance, and tourism and
cultural bureaus. At the same time, with strong political support, we can gain the trust
of rural actors as soon as possible and grasp the sensitive issues and important resource
allocation logic in grassroots governance. Apart from ledger data and vector data, the main
data of this paper are collected from interviews. Such as in the YTX catchment, we set
up the availability of personal connections with local officials—village cadres—which is
important as it helps us to conduct fieldwork in different villages rather than just in the
“model villages”. Our fieldwork covers seven administrative villages along the YTX catch-
ment, including fifty-five smaller natural villages, with 5071 households and involving
a total of 16,920 people. During this process, we had twelve meetings at county, town,
and village governance levels; 812 valid questionnaires were conducted in the form of
structured interviews and semi-structured interviews with thirty-two villagers, including
those living in poverty, the common households, elites, eighteen cadres, four enterprise
representatives, and eight county officers from different departments (Table 1). To adapt to
the seasonal flow of the rural population and the characteristics of daily life in these areas,
the surveys were distributed in different seasons and mainly based on a village residency
survey, which increased the diversity and authenticity of the subjects we interviewed.
Table 1. Multi-scale transboundary characteristics of small catchments in CTAC.




of Joined Villages Note
1 Yachahe 3 14
2 Liuping 3 6
3 Qianzhangkeng 1 4
4 Tianchikou 1 4
5 Yangsongping 1 3
6 Xiaoxi 2 15
7 Xiaomaxi 2 7
8 Muqiaoxi 3 26
9 Zhituoping 1 3
10 Yantouxi 1 7
11 Linxiangxi 2 4
12 Qingjiang 8 44 Main Catchment
13 Moshi 1 9
14 Chongxi 1 6
15 Chengjiaping 1 2
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3. Dilemma of Rural Spatial Governance in WMA
3.1. Rural Settlement Space Restructuring under Ecological Constraints
The mountainous areas are mostly resource-rich and ecologically sensitive. How to
avoid the traditional path of “grow first, clean up later” is an urgent need to promote the
improvement of the endowment structure of ecological resources in the process of spatial
reorganization [34]. At present, most of the poverty alleviation strategies in the WMA are
based on the needs of rural tourism for the adjustment of the industrial structure [27]. In
contrast, insufficient attention has been paid to the characteristics of the resource system in
ecological human settlements. Taking CTAC as an example, the county’s forest coverage
rate has reached 70.1%; however, most of the exploitation and utilization of ecological
environment resources are distributed linearly along the Qingjiang axis in the east–west
direction. The ecological spatial structure of multi-scale catchments has a significant impact
on the spatial organization of rural settlements in the county (see Figure 4). The density of
rural residential areas in CTAC is closely related to the Qingjiang river and its tributaries.
Through analysis of the correlation between county settlements and water systems, it is
found that 56% of Changyang County’s rural settlements (data from 2018, 54% in 2014)
are distributed within 500 m on both sides of eighty-five catchments of uneven size within
the CATC (see Figure 5); the population density of the villages along the catchment is
significantly higher than that of other areas. The average area of the villages on both sides
of the Qingjiang River is greater than two hundred inhabitants per square kilometer. In
addition, it is found that the agglomeration of industrial elements and the development of
tourism resources are the main reasons for the agglomeration of rural settlements in the
county. Due to the restrictions on regional urbanization and mountain traffic conditions,
the transaction costs of rural industrial resource elements (such as farmland, woodland,
homesteads, etc.) are high. In order to reduce transaction costs, market- and government-
led resource development often present point-like agglomeration characteristics, such as
Kouzi villages, Kouzhi towns, or water and land transportation nodes in the catchment,
leading to structural imbalances in the reorganization of rural settlements. In addition,
although the regional traffic pattern in the WMA has been greatly improved since 2014,
rural infrastructure and public services are still unbalanced due to the impact of the gradient
economy in the mountainous area, and the local spatial polarization effect is obvious. There
are prominent contradictions in rural settlements, especially around large tourist attractions
and national highways. On the whole, due to the long-term impact of geographical poverty
and ecological protection policies, the economy of mountainous counties is still dominated
by traditional agricultural cultivation, with a large proportion of primary production and a
high proportion of agricultural population (the actual urbanization rate of CTAC is only
37% in 2018).
Facing the drive of the State Council’s rural revitalization strategy, the WMA in
western Hubei has obvious late-mover advantages, especially in the regional background
of rural industrial transformation driven by urbanization and rural tourism. However, due
to the long return period of economic investment in rural tourism, high market transaction
costs, and poor financial foundations in mountainous counties, most rural tourism projects
can easily engage in the rent-seeking behaviors of market capital on rural land in disguise.
At the same time, the risks of tourism development failing or market capital withdrawal,
etc., would quickly cause the deterioration of the relationship between humans and land,
which would have an irreversible impact on the transformation of mountain rural industries
and the functional improvement of the ecological human settlements unit.
Sustainability 2021, 13, 760 8 of 19
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for th development of mountainous areas, and hinders the eff ctive transformation f
“resources, assets, funds”. In the early stages of industrialization of the WMA, it was a
common choice for the local government and village committee to compensate for the
weak supply of rural public goods at the expense of ecological and environmental costs.
Before 2014, CTAC had not yet integrated into the regional transportation network. The
mining industry-oriented development model based on investment in heavy industrial
assets dominates the construction of infrastructure in rural development. The development
of industrial and mining enterprises has promoted the improvement of transportation
infrastructure and the employment level of rural labor. Furthermore, it has also increased
the burden of ecological governance and the difficulty of poverty alleviation in small
catchments. At present, the overall transportation infrastructure conditions of the WMA
lag behind the development needs of industrialization and agricultural modernization [35].
The separation of market and society under the traffic bottleneck is an important factor
affecting rural development. The specific manifestations are as follows: (1) The transforma-
tion of resources into asset value in the WMA is restricted by traffic conditions, and traffic
factors have become an important factor in determining how family welfare develops over
time. Through GIS (Geo-Information system) analysis of the road buffer zone in the small
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catchment (Figure 6), there are 410 poor households in YTX mainly gathered outside the
one-hundred-fifty meters buffer zone of the backroad or the two-hundred meters buffer
zone of the rural roads, accounting for 52.9% of the total poverty households (Table 2). The
reason is that traffic conditions have an important impact on the livelihood choices and flow
of poor households by affecting the development of land resources in small catchments, the
improvement of housing quality and drinking water conditions, and the change of family
structures. (2) The rural spatial organization and spatial governance of small catchments
are mainly affected by the traffic structure. For example, traffic accessibility directly affects
the scale of village land management, capital access conditions, and the foundation of
social organization. The survey found that poverty-causing factors and physical geographic
factors (elevation, slope, topography, etc.) are more accidentally related on the micro-scale,
but are highly related to the effective use of cultivated land. Through spatial overlay
analysis of geographical factors such as the geographic location, elevation, and slope of
poor households in mountainous areas, the study found that the incidences of poverty tend
to show a decreasing spatial characteristic of “high mountain area, middle mountain area,
valley area”; moreover, the incidences of poverty will be higher in settlements with less
than twenty households. In summary, the smaller the scale of agglomeration, the lower the
transportation access rate, the more obvious the characteristics of separation between the
market and the society, and the higher the transaction cost of the supply of public goods
and the entry of social capital. If it is easy to find places with more traffic congestion, the
higher the probability of farmers’ land abandonment and the lower the utilization efficiency
of land resources, which ultimately leads to an increase in the incidence of poverty.
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3.3. Fragmentation of Property Rights Resulting from the Single-Center Governance
The fragmentation of farmland and the scattered settlement reflect the fact that rural
life in mountainous areas has also exacerbated the organizational dilemma of manpower,
resources, and capital in the revitalization of rural industries [30,36], resulting in damage
to the regional functions of rural areas. Fragmentation of land use has strong externali-
ties and requires effective collective action among farmers to internalize the externalities
of agricultural land use into the benefit of the organization [37]. Spatial governance for
“anti-fragmentation” is an important way for poor mountainous areas to eliminate public
crisis. The literature has pointed out that the diversity of land resource attributes, spatial at-
tributes, and utilization attributes together determines the complexity of spatial governance
in mountainous areas. Among them, resource attributes will greatly affect governance
effectiveness. In the WMA, natural conditions such as landform, geology, hydrology, soil
quality, and climate determine the types of crops and their resource value attributes. In
addition, the form of land ownership, infrastructure conditions, and traffic accessibility
also affect the utilization properties of resources. The attribution of differentiated resources
determines the effect of rural governance logic under the influence of a multi-ministerial
“project system”. Due to the property rights system, the property rights of small catch-
ments are mostly fragmented into “state-owned property rights” and “collective property
rights” [38]. Town governments or village committees have absolute power to control
resources and ignore “adjacent rights”, resulting in common resources in catchment areas
becoming “commons” open to all due to the lack of governance capabilities and the will-
ingness to maintain common property rights. Therefore, it is necessary to comprehensively
consider the attributes of rural spatial resources and their cross-border governance modes
to promote the spatial governance of small catchments.
At present, the governance logic of “betting on the strong” in the resource allocation of
multiple ministries and commissions plays an obvious role in the multi-level government
system of China [39]. Rural resource gaps are currently mostly realized through “running
projects” by grassroot projects, which weakens the enthusiasm of local governments to
cooperate in cross-border public affairs. In the YTX catchment, the “fragmented” collective
property rights support the development process of different types of tourism projects
(Table 3), including the construction of national, provincial, and municipal scenic spots,
and rural tourism projects led by general, social, capital, and village collectives; on the one
hand, the fragmented development method based on tourism land has caused problems
such as inefficiency and duplication of tourism functions, and fragmentation of tourism
ecological space. At the same time, the “project system” (Since China adopted the tax-
sharing system in the mid-1990s, the “project system” has become increasingly prominent
as a form of the top-down resource allocation system, and has become an important
mechanism for national governance and the implementation of policy tasks overflowing
the fiscal field. The “project system” aims to break the shackles of the existing bureaucratic
system as represented by the unit system through such ways as special transfer payment
of state revenues, so as to mitigate the differentiation effects caused by the market system
and to increase investment in people’s livelihood and public services.) of the top-down
administration system has increased the competitiveness of local governments in pursuing
their respective goals (see Figure 7). Especially when facing the reality of a lack of financial
capital, most local governments do not have the ability to plan, develop, manage, and
operate in a unified way. As a result, some project developments are led by market capital,
but developers often choose superior resources in the region, and the tourism projects with
a short investment return period and good prospects for land appreciation are prefered,
which intensifies the dilemma of the spatial governance of ecological human settlement
units in the WMA.
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Table 3. Poverty incidence of different geographic space types in the YTX catchment.








River valley area 26 468 15.3% 1290 3056
Middle mountain area 19 296 21.6% 936 1368
High mountain area 10 184 25.8% 596 714
Total 55 948 18.5% 2822 5138
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4. Benefits of Small Catchment to Sustainable Spatial Governance in WMA
4.1. Extraction of Resource Endowment to Improve the Ecological Function of Rural Settlements
In WMA, ethnic minorities are diverse, with rich settlement patterns and fragile natu-
ral ecology, presenting the characteristics of a typical cultural and ecological community.
The livelihood of local villagers is highly adaptable to the human resources and ecological
environment (water resources, vegetation, industrial structure, etc.). The difference among
these villages reflects the different use efficiency of human resourcesto natural resources.
Only by breaking out of the existing poor people’s lifestyle and socioeconomic develop-
ment mode can the long-term solidified and closed social and economic system of China in
ethnic mountainous areas be broken, realizing the sustainable development of vulnerable
agricultural areas [41].
The Moshi (MS) catchment involves nine administrative villages. Affected by karst
landforms and “rocky desertification” geological conditions, the ecological spatial charac-
teristics of rural settlements and the agricultural industry structures are closely related to
geology, hydrology, climate, mountains and forests, and traffic conditions. It is found that
rural industrial projects dominated by “top-down” poverty alleviation are mostly affected
by the “project acceptance inspection” of administrative units in recent years, excessive
pursuit of land economic output and economies of scale, and ignoring the local resource
endowment structure. With the increasingly stringent standards for rural ecological and en-
vironmental protection, the development of rural industries in mountainous areas should
be based on sustainable ecological management of catchments, such as the integration
of “epidemic prevention management unit” and the regional “ecological environment
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monitoring unit” for pig breeding in small catchment units (Figure 8), scientifically con-
trol the scale of pig breeding, reduce the risk of diseases in farmed agricultural products
and ensure food safety.The main pieces of evidence and governance experience include:
(1) Based on the endowment of ecological planting and breeding resources in mountainous
areas, by improving the traditional planting and breeding models and the relationship
between planting and breeding, we will promote the reorganization of the ecological space
of human settlements and the improvement of industrial functions. For example, the
differentiated planting environment types and land carrying capacity of small watershed
villages determine the layout and scale of the pig breeding industry. (2) According to the
characteristics of regional resource endowments and market supply relationships, there is
a need to activate spatial elements (manpower, capital, and technology) and expand indus-
trial space forms (such as ecological planting and breeding units, special deep-processing
areas, green courtyard economy) to promote cross-industry integration. For example,
to promote the integrated development of ecological planting and breeding in a small
area, the Moshi small catchment has formed an ecological circulation breeding mode of
“Broussonetia papyrifera and pigs supporting each other”, and established the poverty
alleviation industry chain of “Broussonetia papyrifera planting-feed processing-ecological
breeding-pig sales” (Figure 8). (3) Through the comprehensive improvement of mountains,
water, forests, fields, and roads in small catchments, promoting the overall planning of
catchment resources and improving land use efficiency and labor productivity on the basis
of ensuring the stability of agricultural pillar industries, the quality of rural settlements
and service features in the small catchment will be benefited. For example, through a
number of characteristic plantings, such as yew, camellia, tea plum, sweet plum, etc., the
micro-environment of traditional planting units is improved and enhances the resilience
and wind resistance of the local agricultural industry. On the whole, the characteristic of
resource structure in poor areas is a serious lack of capital. Only through the strategy of
comparative advantage can the relative abundance of capital in resource endowments be
increased; meanwhile, the structure of resource endowments and the linkage development
of surrounding villages will be promoted. Finally, the coupling of industrial functions
in the catchment and the ecological spatial relationship between stakeholders and rural
settlements can be formed.
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raphy, soil, topography, climate, location, etc. [40], which is summarized as a “geographic
poverty trap” [42]. Once falling into this trap, it is not enough to rely on the support of
macro-poverty alleviation policies; instead, it is necessary to pay attention to regional ad-
vantages and localize the macro-policies to the local natural and human environment [43].
The Yantouxi small catchment is located in Longzhouping Town, CTAC, which is
a model township for tourism; it involves seven administrative villages, with elevation
differences ranging from ninety meters to one-hundred sixty-eight meters. It is adjacent
to the national 5A Qingjiang Gallery Scenic Spot, including a national 4A scenic spot
and many other local attractions. Affected by the development of global tourism and
targeted poverty alleviation policies, the characteristics of the spatial reorganization of
the ecological human settlements in the Yantouxi catchment in the past five years are
obvious. According to the third national land survey data in 2019, 56% of the county’s
rural settlements (48% in the second adjustment data in 2013) are distributed within five
hundred meters on both sides of the basin. Affected by the differences in vertical spatial
productivity in mountainous areas, population clusters show the characteristics of spatial
behavior differentiation of “the poor run to the mountains and the rich cluster in the bays”.
(This sentence is a proverb circulated by local villagers in mountainous areas. It means that
villagers with a poverty mindset are willing to hide in high mountain areas, and villagers
with a wealth mindset are willing to go to the mouth of the catchment, the low-lying
terrain, and the exit with convenient transportation.) The overall analysis results show
that the new round of rural households in mountainous areas tends to gather in central
village communities and along important transportation routes; at the same time, in the
face of government-led ecological immigration (ecomigration) anti-poverty policy, the
actual relocation of rural households is not strong except in high mountain areas. The
infrastructure conditions are regressive, but the development of rural tourism in the whole
region has changed the relationship between people and land on the mountain and at
the foot of the mountain, and has reduced the transaction cost of resources in the high
mountain areas. Therefore, close to 30% of the farmers in the Yantouxi small catchment are
still willing to live in high-altitude (above nine hundred meters) areas (Figure 9). How can
the economic and geographical characteristics of the catchment and resource endowment
structure be used to enhance the vertical spatial value and expand the niche of the villages
in the marginal area? How can we empower poverty-stricken mountain groups through
the design of the land system, increased spatial productivity, and the promoted benefits
of contiguous poverty alleviation in the catchment? For example, improving the land
use efficiency of mountain forests after population migration is an important measure to
improve the effect of ecological poverty alleviation. Local governance experience mainly
includes: (1) The overall development of the small catchment helps to enhance the value
and functional characteristics of the mountain resource system, and integrates poor groups
in marginal areas into the framework design of the benefit sharing mechanism, such
as the reconstruction and rebuilding of the benefit distribution mechanism between the
people on the mountain and the people at the foot of the mountain from public institution
design. Additionally, through the assistance mode of “cooperative + poor households”,
the mountain and forest land of poor households in high mountainous areas will not
be neglected and the problem of nearby employment of poor households is also solved.
(2) Using the ecological gradient characteristics of the catchment, optimizing the spatial
layout of rural resources, and enhancing spatial productivity in mountainous areas. For
example, with the help of high-quality upstream ecological conditions and geological
landscape to attract investment in the overall development of the catchment and landscape
infrastructure, the coordinated development of villages in or around scenic areas will be
promoted through “jointly built scenic spots and the villages”. (3) Using the differences
in ecological environment such as altitude, soil pH, temperature, and light environment
to enhance the economic value of crops, and to help deeply impoverished households in
high mountainous areas form a source of income (Figure 10). For example, combining
advanced photovoltaic technology and agricultural production technology to create a
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“Photovoltaic + agriculture” compound agricultural system. At the same time, it adopts a
variety of operation modes such as distributed users, village collectives, and large-scale
photovoltaic poverty alleviation in joint villages, and coordinates the relationship between
the government, market, village collectives, and poor households; this utilizes idle areas
such as roofs of poor households and barren hills in high mountainous areas to develop the
photovoltaic industry, implement local policies to empower poor households, and increase
the economic benefits of farmers.
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the agricultural industry in mountainous areas is directly related to the fragmentation of
farmland property rights and the unclear property rights. The “fragmentation” of land
scale and property rights increases transportation and agricultural production costs, hin-
dering the development of agricultural modernization. Local experts have pointed out
that the Tujia minorities in the WMA have a tradition of “being hidden in the mountains
but not on the plains”. Since China’s reform and opening up, the form of land-sharing
based on the household contract responsibility system has further aggravated the de-
centralization of farmland in ethnic mountainous areas. Fragmentation of the business
structure increases transaction costs such as rural environmental governance and public
service provision [45]. Therefore, moderate scale management of farmland is the realistic
requirement for improving the spatial governance ability of ethnic mountainous areas.
Specific governance experience includes: (1) The small catchment unit has constructed a
multi-sectoral “integrated system” for the supply of rural public goods at the county level,
which helps to coordinate the project priorities of the county’s land and resources bureau,
hydrological bureau, finance bureau, tourism and cultural bureau, transportation bureau,
etc., and enhance the spatial governance benefits of multiple ministries and commissions
under the governance logic of the “project system”. Especially in the context of a weak
village collective economy, the small catchment unit breaks administrative boundaries and
avoids disorderly competition between villages or the involution of governance caused
by excessive agglomeration of village resources, weakening the “fragmented” pattern of
resource development and the administrative-led single-center governance mode. (2) The
social organization of a small catchment is affected by the local historical and geographical
conditions, and forms an adjacent governance effect “embedded” in the local governance
structure at the informal government level. Villages involved in the small catchment
can participate in policy consultation and grassroots decision-making, whether strong or
weak, which enables participants, public departments, and local governments to connect
through social capital and gain the ability to influence resource allocation and “political
leverage” [46]. In China, although there are many difficulties in promoting the spatial
governance of small catchments, the construction of such a governance unit that crosses the
boundaries of traditional community governance provides a “social capital linkage” with
a valuable relationship [47] that helps increase local understanding and social cohesion.
(3) Multi-scale spatial reorganization based on small catchment units can help balance the
differences in endowments between villages in land resources, human capital, and social
capital, and determine more effective types of rural public goods and consumption scale.
Figure 11 shows that close social connections and frequent resource exchanges within
small catchment units are conducive to improving the overall benefits of village resource
utilization. They construct a linkage development mode that responds to the multi-scale
governance needs of small catchments, such as from “cooperative + farmer” to “company
+ cooperative + village committee” and then to “urban investment company + scenic spot
+ village committee” development mode selection, which will transform rural areas and
possibly even the cross-border, cross-over, and intensive allocation of urban resources to
overcome the interest drive of local governments to act independently.
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5. Conclusions
Governance constraints on the development of mountainous areas remain the bottle-
neck of China’s poverty alleviation and the building of a moderately prosperous society
proposed in all respects. The development of mountainous areas needs to make better use
of the comparative and latecomer advantages of the rich regional ecological and cultural
resources. However, constrained by the solidified administrative management unit in
rural China, especially the “project system” governance formed in the top-down logic of
the “poverty alleviation era”, it is particularly clear that the focus is on the single-center
governance mode and the “betting on the strong” on resource allocation in mountainous
rural areas. Therefore, how can the combination of “top-down + bottom-up” modes and
the construction of multi-center and holistic spatial governance in mountainous areas be
promoted to face rural governance innovation in mountainous areas? The small catchment
is the basic spatial unit of industrial development and rural settlement activities, and serves
as the functional carrier of regional spatial governance and rural revitalization. In-depth
analysis of the benefits of small catchment for sustainable governance provides an impor-
tant research perspective for solving the theoretical and practical problems of mountainous
rural revitalization on a microscale. The following are some preliminary findings.
First, the cognition of catchment governance in rural China is moving from hydrology
to society, and has shifted from theoretical thinking to practical needs [48,49]. In China, ru-
ral governance based on administrative units has constructed a historical and geographical
basis for rural social stability, and has also provided institutional support for the sinking of
state power in the “top-down” manner and precise policy implementation. Faced with the
restriction of the single-center model of rural governance and the endogenous development
demands of “bottom-up” in grassroots systems, the national, provincial, city, county, town
(township), and village levels have begun to form awareness of catchment governance and
through institutional innovation, policy loosening, market model innovation, industrial
linkage development, and co-construction of infrastructure, promoting the overall devel-
opment of the catchment. Although river leaders have been widely implemented in rural
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China [50], the system to promote the comprehensive management of small catchments is
still insufficient. In general, the promotion of small catchment governance provides a major
reform impetus for rural governance innovation and triggers multidisciplinary theoretical
thinking.
Secondly, the public nature of the ecological environment of the catchment has con-
structed the basis of spatial governance for ecological protection and industrial revitaliza-
tion in mountainous areas. Compared with the collective economic thinking or single-center
development demands under the traditional administrative unit, the catchment perspective
shows more demands for overall interests, such as demands for poverty alleviation in
fringe areas. They are more concerned about the effect of some demonstration villages and
the economic driving effect on surrounding areas. Specifically, the grassroots government
initiated the overall development plan, and generally listed the publicity of the catchment
as a priority for development. At the same time, it is an important goal to handle the
relationship between the central development area and poverty-stricken groups.
Finally, facing the traditional development constraints in mountainous areas, the
promotion of cross-border governance of the catchment units requires the establishment of
a “top-down” system designed by the central government; at the same time, it also needs to
respect the historical and geographical basis of mountainous rural communities based on
features of local ecological and cultural resources, tap the two-way demand of endogenous
linkage development and governance innovation, and promote the comprehensive man-
agement of small catchment spaces in accordance with local conditions. In the case study,
experience in MS shows that traditional agricultural planting and breeding environments
in mountainous areas have typical characteristics of regional ecosystems, deeply revealing
the “ecology, society, economy” interaction mechanism in the human ecological settlements
in mountainous areas, and rationally guiding the optimal allocation of agricultural resource
elements to enhance the overall governance effect of the small catchment unit. In addition,
the YTX case shows that local governments are more inclined to invest a large amount
of public financial resources and projects in the catchment through market agents (urban
investment companies) in order to obtain the legal power to determine the legality of
investment in fixed assets across collective property rights; however, local governments
are likely to ignore some practical situations, that is, different collective property rights in
YTX actually face diversified market choices. Therefore, what role the local government
and benign market capital play in the different rural development stages, and what kind
of interactive cooperation relationship they build, determine the possibility of the over-
all governance of the catchments and the effect of “anti-fragmentation” governance in
the WMA.
However, the study also has some limitations. The investigation of this research is
limited to the WMA of Western Hubei. The selected cases have outstanding resource
endowments and active social capital in the region. They have the advantages of linkage
development needs, and have received multi-level government policy and financial support
in terms of project practice. In the two cases selected in CTAC, benefiting from the local
historical and geographical environment, traffic conditions, and the foundation of rural
grassroots governance, the development of the small catchment presents many cross-border
public affairs governance and overall interest needs, but this is not true for all cases. In
order to fully understand the benefits of small catchments for rural spatial governance
in mountainous counties, more case studies at different development stages, different
functional types, and different scales should be tracked and investigated. This will help
to deepen our cognition of the ecological, economic, and social organization mechanisms
behind the governance of small catchments, and discover the meaning of the governance
of catchments and the practice’s direction in rural China.
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